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SECURING SYSTEM, RETAINING DEVICE
AND PORTABLE MOUNTING ADAPTER
FOR PASSENGER APPLIANCES IN AN
AIRCRAFT

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s the U.S. National Stage Appli-
cation of International Patent Application No. PCT/EP2013/
070110, filed on Sep. 26, 2013, which claims priority to
German Patent Application No. 10 2012 217 802.3, filed on
Sep. 28, 2012, both of which are hereby incorporated by
reference herein in their enftirety, including any figures,
tables, or drawings.

The mvention relates to a fastening system, a holding
apparatus and a portable carrier adapter for passenger
devices 1n an airplane.

Passenger devices may include cellular phones, portable
computers, entertamnment devices and/or any mixed form of
these types of devices, such as smart phones or tablet PCs,
for example. The passenger devices are brought onto the
airplane by the passengers on a flight and can be used by the
passengers there. Exceptions for such use include, due to
aecronautical regulations, the critical flight phases of, for
example, taxiing, taking off or landing, during which the use
ol passenger devices 1s allowed only to a restricted extent.

The passenger devices are used by the passengers during,
flight for entertainment or for work. In the cabin of an
airplane, 1t 1s hardly possible for the airline to provide a
corresponding device for each passenger to use instead of
his own personal passenger device because passenger
devices contain personal information and programs, for
example, so that the passengers’ own devices are better
adapted to the individual needs of the respective passenger.
In addition, the product cycles for mobile electronic devices
are comparatively short, so that the equipment 1n the cabin
of an airplane with the corresponding terminals for the
passenger can necessarily be accomplished only with a time
lag because of the longer development cycles 1n aviation.

Therelfore, because of the increasing popularity and func-
tionality of passenger devices such as smartphones and
tablet PCs, these devices are increasingly being used during
tlights.

One disadvantage for eflective use of passenger devices
by a passenger in a cabin of an airplane 1s the constricted
space available for the passenger. Because of economic
factors, the seating 1n the cabins 1s relatively narrow, so that
only a limited storage space i1s available for use by the
passenger. Bach passenger typically has a folding table, but
this 1s suitable only for simultaneous use of the passenger
device to a limited extent, 1n particular when meals are being
served by the service personnel.

A constantly growing variety of different device models
and types of devices stands 1n the way of a fastening system
for passenger devices, so that fastening systems have so far
been tailored only for individual passenger device models.

Fastening systems for passenger devices, in particular in
the area 1n front of the passenger’s head, are desired by
passengers to permit a good field of view of the passenger
device. However, this would be 1n conflict with passenger
safety 1in the event of a crash because in such a case, the
passenger’s head could come 1n contact with or collide with
objects 1n front of the passenger, which 1s applicable 1n
particular to the passenger’s direct field of view. This 1s a
problem 1n the conventional row seating 1n airplanes with
limited distance from the backrest of the airplane seat 1n
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front, because i the event of a crash, a fastening system
arranged 1n this position might injure the passenger’s head,
arms and/or torso as a result of 1mpact.

The object of the mmvention 1s to provide a fastening
system, a holding apparatus and a portable carrier adapter
for a passenger device, which overcomes the aforemen-
tioned disadvantages.

The object of the invention 1s achieved starting from the
preamble of claim 1 with 1ts characterizing features. A
fastening system, which according to the present mnvention
has a holding apparatus to be mounted on or 1n an airplane
seat, 1s proposed, wherein the holding apparatus comprises
a connecting apparatus. The fastening system has a portable
carrier adapter, wherein the carrier adapter has a connecting
device, wherein the connecting apparatus 1s displaceable
between a park position and a use position. The connecting
apparatus and the connecting device are releasably connect-
able to one another, so that they are mechanically load
bearing, and the carrier adapter 1s equipped to be connected
to the passenger device 1n a load-bearing manner.

The holding apparatus can be mounted on the airplane
seat or integrated 1nto the seat, establishing the connection
between the airplane seat and the connecting apparatus. The
connecting apparatus may have a mechanical coupling to a
connecting device of a carrier adapter. The carrier adapter
may be an adapter, which 1s adapted to a certain passenger
device, but the connecting device may be designed inde-
pendently of the respective passenger device. The releasable
connection between the connecting device of the carrier
adapter and the connecting apparatus of the holding appa-
ratus permits advantageous fastening and placement of the
passenger device on or 1n an airplane seat within the field of
view of the passenger, so that the passenger device can be
arranged for use 1n a cantilevered manner within the range
of the passenger. This permits advantageous use by the
passenger without having to hold the passenger device 1n his
hand or rest 1t on lis lap or on a folding table, so that
ellective use 1s made possible even in a constricted space.

In addition, individual adaptation to a wide variety of
types ol passenger devices 1s possible by using a carrier
adapter which can be designed very inexpensively. The
carrier adapter may advantageously be reused for additional
flights, so that 1n principle the carrier adapter can have the
same service life as the passenger device 1tself. Furthermore,
the carrier adapter can be carried by the passenger along
with the passenger device on his trip.

The fastening system 1s advantageously suitable for
screen-controlled passenger devices, in particular devices
having a touch-sensitive screen. In addition, the fastening
system 1n a typical cabin seating permits eflective and
simultaneous use of the passenger device and the consump-
tion of meals and beverages on airplanes. The passenger
device can still be removable by the passenger at any time,
so that hand-guided use of the passenger device remains
possible. The carner adapter 1s advantageously designed
accordingly, so that it does not interfere with hand-guided
use. The load-bearing connection of the passenger device by
means of the carrier adapter preferably takes place directly,
but indirect load-bearing connections by means of a medi-
ating part, for example, a protective sleeve for the passenger
device, are also possible.

In critical flight phases such as taxung, takeofl, approach
and landing, during which operation of passenger devices 1s
not allowed because of aeronautical regulations, the con-
necting apparatus can be changed from the use position to
the park position, wherein the park position does not allow
fastening of a carrier adapter, so that no passenger device
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can be fastened i1n the park position by means of the
fastening system. The park position 1s specifically designed
for the event of a crash, so that, in the event of a crash, the
passenger 1s not endangered by the fastening system. This 1s
possible because the actual functionalities of the fastening
system are not available in the park position. The carrier
adapter and the passenger device, the operation of which 1s
allowed only to a restricted extent or not at all during the
critical tlight phase, are therefore stowed with the passen-
ger’s additional bags, for example, for this purpose. There-
fore, the fastening system with the connecting device in the
park position does not 1n any way result in compromising the
safety of the passenger who 1s 1n the immediate vicinity of
the holding apparatus, so that during accelerations out of a
crash situation, for example, up to 16 g’s, there 1s no
increased risk of injury for the passenger. Furthermore, the
displaceability of the connecting apparatus between a use
position and a park position makes 1t possible to stow the
connecting apparatus 1f its use by the passenger 1s not
desired or the connecting apparatus of the holding apparatus
would interfere with the passenger when he stands up.

The connecting apparatus 1s preferably recessed in the
airplane seat 1n the park position. Recessing the connecting
apparatus 1n the park position i the holding apparatus
permits a flat planar surface, which 1s advantageous 1n an
arrangement ol the holding apparatus 1n the backrest of an
airplane seat 1n particular, wherein the holding apparatus 1s
provided for the passenger seated behind the seat in order
not to have any exposed locations. The potential for injury
in the event of a crash 1s minimized by the planar flat surface
in the park position. Excessive point loads, cut wounds or
penetration of parts of the holding apparatus into the pas-
senger’s body in the event of a crash can thus be prevented.
When recessed, the connecting apparatus i1s preferably
moved 1nto the holding apparatus at a right angle to the
surface of the holding apparatus facing the passenger. In the
recessed state in the park position of the connecting appa-
ratus, it 1s advantageous 11 the connecting apparatus and the
holding apparatus form an essentially planar surface.

The carrier adapter 1s preferably rotatable with respect to
the holding apparatus, preferably by at least 90°, also
preferably by 180° and/or can be tilted about at least one
axis, preferably by at least 5°, also preferably by 20°, when
the connecting apparatus and the connecting device are
connected to one another mechanically 1n the use position.
Furthermore, preferably at least one rotational position of
the carrier adapter relative to the holding apparatus can be
locked 1n place and/or preferably has a catch position 1n at
least one rotational position.

The rotatability of the carrier adapter advantageously
permits various orientations of a display screen of the
passenger device, so that the display screen can be oriented
crosswise or upright for effective use. Therefore, the fas-
tened passenger device can be rotated by the passenger into
the corresponding orientation. In addition, tiltability of the
carrier adapter with respect to the holding apparatus is
advantageous to permit an adapted orientation of the pas-
senger device relative to the passenger, 1n particular relative
to the passenger’s head. The orientation may thus be based
on the physical conditions, habits and seat position of the
passenger. Furthermore, a variable orientation 1s advanta-
geous 1n particular when the position of the backrest of the
airplane seat, for example, the front seat on which the carrier
adapter 1s mounted, 1s adjusted, so that 1t 1s possible for the
passenger using the device to make an adjustment.

In addition, a releasable locking device which acts
between the connecting apparatus and the connecting device
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1s preferably provided. The locking device may prevent
umntentional release of the carrier adapter from the holding
apparatus when the airplane 1s experiencing accelerations 1n
various directions due to thight maneuvers and/or turbulence
that could accidentally release the mechanmical connection
between the connecting apparatus and the connecting
device. This can prevent injuries to the passenger and/or
damage to the passenger device. In addition, it can prevent
unintentional release upon rotation of the carrier adapter.

Such a locking device may be, for example, a ball bearing
locking mechanism, 1.e., for example, a spring-mounted
and/or rotatably mounted ball, or a mechanical locking
mechanism, having a spring-mounted locking part in par-
ticular. One part of the locking device, for example, the
spring-mounted and/or rotatable ball, may be arranged in the
connecting apparatus. A corresponding part of the locking
device as a counterpart may be provided, for example, 1n the
form of a depression 1n the connecting device of the carrier
adapter.

In a possible advantageous embodiment, the mechanical
connection between the connecting device and the connect-
ing apparatus can be released exclusively by an extraction
tool. The carrier adapter can be provided by the airline
company, for example; in this case, 1t 1s advantageous 11 the
passenger himsell cannot release the carrier adapter without
extraction tool from the holding apparatus. The cabin crew
and/or service personnel can therefore release the mechani-
cal connection between the connecting device and the con-
necting apparatus by using an extraction tool and can then
retrieve the carrier adapter.

The same thing 1s also true of the possibility when an
clectronic device of the airline company 1s integrated
directly into the carrier adapter and/or 1s connected perma-
nently to 1t and this device 1s made available to the passenger
for use during the flight. This 1s advantageous in particular
if the electronic device 1s made available to the passenger by
the airline company, so that rapid replacement of devices
and variable usage are made possible.

In a possible embodiment, the carrier adapter with an
clectronic device may remain fastened to the holding appa-
ratus even 1n critical flight phases according to the corre-
sponding safety requirements.

In an advantageous alternative embodiment, the mechani-
cal connection between the connecting device and the con-
necting apparatus can be released 1n an electronically con-
trolled manner. Therefore, the mechanical connection
between the connecting device and the connecting apparatus
can be released or enabled 1n a centrally controlled manner
in the cabin for multiple holding apparatuses. A desired
position can preferably be controlled centrally, so that the
connecting apparatus in the cabin can be moved into this
position, for example, the park position, but cannot be
moved back out of 1t. In a possible embodiment, the pre-
vailing locking status can be detected electronically, so that
the service personnel 1n particular can check centrally on
whether all the connecting apparatuses are in the park
position. In addition, the electronic control makes 1t possible
to omit the need for a mechanical extraction tool. In a
possible embodiment, a mechanical extraction tool can be
used 1n parallel.

The holding apparatus of the fastening system preferably
has an RFID reader and/or an NFC reader. This reader 1s
assigned directly to one holding apparatus and may be used
to control various functions and to acquire information, in
particular mformation based on the holding apparatus.

In a preferred embodiment, the mechanical connection
between the connecting device and the connecting apparatus
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can be opened and/or closed 1n an electronically controlled
manner by means of the reader. This permits a simple and
convenient way to secure the mechanical connection
between the connecting device and the connecting apparatus
or unlock this connection for releasing it. The service
personnel may use a suitably coded RFID card for this
purpose, for example.

In addition, the object of the invention 1s achieved starting,
from the preamble of claim 9 with 1ts characterizing fea-
tures. A holding apparatus for passenger devices in an
airplane 1s proposed, wheremn the holding apparatus is
equipped, according to the invention, for being mounted on
or 1n an airplane seat, wherein the holding apparatus com-
prises a connecting apparatus, wherein the connecting appa-
ratus 1s displaceable between a park position and a use
position. The connecting apparatus and a connecting device
of a portable carrier adapter, which 1s equipped for being
connected to the passenger device 1n a load-bearing manner,
are releasably connectable to one another 1n a load-bearing
mannet.

The connecting apparatus 1s preferably displaceable
between a park position and a use position. The connecting
apparatus 1s preferably recessed when 1n the park position.
Also, the connecting apparatus 1s preferably recessed 1n the
holding apparatus when 1n the park position.

In a preferred embodiment, the connecting apparatus has
a protrusion at the end, which enables an advantageous
attachment of a carrier adapter. Furthermore, the protrusion
at the end can be used by the passenger to extract the
connecting apparatus from the park position into a use
position. The protrusion at the end may also be used, in the
case of nonuse of a connecting device of a carrier adapter,
to hang bags, jackets or other things on the holding appa-
ratus.

In a possible embodiment, the holding apparatus 1s
arranged on an armrest of the airplane seat. This may be
advantageous to permit fastening of passenger devices for
this seat in the case of seats in the airplane without an
associated front seat or 1n the case of large distances between
the seats. Because of the arrangement at the side, a tray, for
example, may be usable advantageously at the same time.

The holding apparatus advantageously has a holding arm,
which 1s connected to the airplane seat at one end, and at its
other end, the connecting apparatus 1s attached.

The holding arm permits an advantageous positioning of
the holding arm 1n the field of view of the passenger so that
ergonomic operation of the passenger device 1s made pos-
sible for this passenger. In a preferred embodiment, the
holding arm 1s foldable, which permits a large positioning,
area and individual positioning by the passenger.

The holding apparatus 1s preferably arranged on a rear
side of an airplane seat. In an advantageous embodiment, the
holding apparatus can be recessed into the backrest for this
purpose, so that a closed shape 1s possible for the backrest,
which may be advantageous for satety and aesthetic impres-
5101.

In a possible advantageous embodiment, the connecting
apparatus 1s integrated mto a locking latch of a folding table.
Folding tables which are arranged on the rear side of a front
seat are typically used 1n airplane cabins. The locking latch
1s typically located on the seat and above the table surface
when folded up, and 1t unlocks the folding table by means
of a 90° turn. The locking latch is situated at an advanta-
geous height and distance from the passenger, so that 1t 1s
advantageous to integrate a connecting apparatus into the
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locking latch. A turn mechamism of the locking latch can be
used advantageously for a rotation of a connected passenger
device.

In addition, the object of the invention i1s achieved starting,
from the preamble of claim 16 with its characterizing
teatures. A portable carrier adapter for passenger devices 1n
an airplane has a connecting device according to the inven-
tion and the carrier adapter 1s equipped to be connected to
the passenger device 1n a load-bearing manner. The con-
necting device and a connecting apparatus of a holding
apparatus, which 1s equipped for connection to or in an
airplane seat, can be connected releasably to one another, so
that they are mechanically load bearing.

An adhesive 1s preferably provided on the carrier adapter,
wherein the adhesive can be connected to one side of a
mobile passenger device or, for example, to a protective
sleeve for such a device. In this way, a very small, light-
weight and mexpensive carrier adapter can be made pos-
sible, which can be utilized for a plurality of passenger
devices 1nasmuch as the passenger device has a relatively
flat and smooth rear side. For example, the adhesive may be
arranged on the carrier adapter as a pull-away strip and/or
adhesive strip. Such a carrier adapter can also be kept on
hand easily 1n the cabin of an airplane and glued to the
passenger device itself or to a protective sleeve or shell for
a passenger device.

In one embodiment, a connecting element for connection
to a housing shell for a mobile passenger device may be
provided on the carrier adapter. A clip connection may be
used advantageously as the connecting element, wherein the
housing shell has a corresponding connection point. In a
preferred embodiment, the housing shell has a plurality of
positioning options for the connecting element through
various connection points. This may be used, for example,
on tablet PCs for positioning and/or orientation of the device
in relation to the holding apparatus.

In another embodiment, the carrier adapter has a shell, 1n
which a mobile passenger device can be accommodated. The
passenger device can be enclosed on several sides, so that
advantages are obtained with regard to the fastening of the
passenger device 1n the carrier adapter. The passenger device
still remains operable 1n the carrier adapter, and at the same
time, the carrier adapter can offer mechanical protection for
the passenger device.

The carnier adapter preferably includes a roll-up area for
at least one cable. The roll-up area may accommodate a
cable for connection of the passenger device to a power
source and/or a data link, and 1n possible embodiments, it
can also roll up and unroll the cable 1 a spring-loaded
manner. A corresponding cable can be stored 1n the passen-
ger device i this way and can be packaged or stored
clliciently and in space-saving manner in the roll-up area.
One end of the cable may have a plug that 1s integrated into
the carrier adapter, so that this plug can be plugged into the
passenger device 1 a predetermined manner when the
passenger device 1s connected to the carrier adapter in a
load-bearing manner.

The mvention will now be explained below on the basis
of preferred embodiments with reference to the accompa-
nying figures, in which:

FIG. 1 shows a holding apparatus having a connecting
apparatus;

FIG. 2 shows a holding apparatus in a park position;

FIG. 3 shows a holding apparatus with a tilted connecting,
apparatus;

FIG. 4 shows a carrier adapter;
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FIG. 5 shows a carrier adapter having a roll-up area for a
cable:

FIG. 6 shows a small carrier adapter;

FIG. 7 shows parts of a fastening system;

FIG. 8 shows a fastening system on the rear side of an
airplane seat;

FIG. 9 shows a rear side of an airplane seat with a holding
apparatus;

FIG. 10 shows a housing shell and a clipable carrier
adapter;

FIG. 11 shows various arrangements of a tablet PC on an
airplane seat;

FIG. 12 shows two tilt positions between the holding
apparatus and the carrier adapter with a passenger device;
FIG. 13 shows a holding apparatus on a holding arm;

FIG. 14 shows a rotatable holding apparatus on a holding
arm;

FIG. 15 shows a passenger device on a bag on an airplane
seat;

FIG. 16 shows a locking device with an extraction tool;

FIG. 17 shows a locking device without an extraction
tool;

FIG. 18 shows a locking device with a clip mechamism:;

FIG. 19 shows a carrier adapter for a passenger device on
a locking lever; and

FIG. 20 shows a carrier adapter with an elastic ring.

FIG. 1 shows a holding apparatus 4 with a connecting
apparatus 5 of a fasteming system 1. The holding apparatus
4 can, for example, be arranged 1n an airplane seat 3. The
fastening system 1 and the airplane seat 3 are shown 1n FIG.
8, for example. The connecting apparatus 5 1s in a use
position 1 FIG. 1. The connecting apparatus 5 can be
moved, for example, by being pushed in by the passenger,
into a park position into the holding apparatus 4, where the
connecting apparatus 5 1s advantageously locked.

FIG. 2 shows the same holding apparatus 4, but 1n this
diagram, the connecting apparatus 3 has been moved from
the use position 1in FIG. 1 into a park position. The connect-
ing apparatus 5 1s thus recessed in the holding apparatus 4
or 1n the airplane seat 3 on which the holding apparatus 4 1s
preferably arranged. The park position 1n this embodiment
can be released by manually pushing on the surface of the
connecting apparatus 5, so that the connecting apparatus 5 1s
or can be moved out of the surface of the holding apparatus
4 and/or moved out manually. In the park position, a uniform
surface 1s encountered 1n 1mpact of a body, 1n particular the
head, of a passenger 1n a possible accident, so that mjuries
due to excessive point loads can be prevented.

FIG. 3 shows, 1n a possible embodiment, in the use
position a mobility of the connecting apparatus 5, to which
a carrier adapter 6 can be connected in a mechanically
load-bearing manner (see FIGS. 4, 5 and 6). The connecting
apparatus 5 thus allows rotation of a connected carrier
adapter 6. The rotation may be a rotation about an axis A by
90° or by 180°. In addition, the carrier adapter 6 can be tilted
by rotation about the axis B. The rotational mechanism in the
embodiment of FIG. 3 1s integrated into the connecting
apparatus 5.

FIG. 4 shows the rear side of a carrier adapter 6 with a
connecting device 7. The carrier adapter 6 can be connected
to a passenger device 2 i a load-bearing manner so that
tastenming of the passenger device 2 1s possible by means of
the carrier adapter 6. In this embodiment, the carrier adapter
6 has a shell 17, which surrounds the passenger device 2 on
several sides, not recognizable in this diagram.

In advantageous embodiments, the holding apparatus 4
has a locking device, so that the connection between the
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connecting apparatus 5 and the connecting device 7 can be
released. This release can take place, for example, with the
help of a pushbutton 27 (see FIG. 19).

The carner adapter 6 from FIG. 4 1s supplemented 1n the
diagram 1n FIG. 5§ by a roll-up area 18 with which a cable
19, for example, a USB cable, can be rolled up. The cable
19 can thus be connected to the passenger device 2 on one
side and on the second side, it can be plugged mto a
corresponding socket 20, for example, on a holding appa-
ratus 4 (see FIG. 1, 2 or 3) in order to permit a power
connection and/or data link for the passenger device. Alter-
natively, the first side of the cable 19 may have a plug which
1s 1ntegrated into the carrier adapter 6 so that a plug of the
cable 19 1s mnserted into the passenger device 2 1n the case
ol a mechanical connection to the carrier adapter 6.

The diagram in FIG. 6 shows a carrier adapter 6 with a
connecting device 7 for mechanical connection or for fas-
tening to the connecting apparatus 3 of the holding apparatus
4. In this embodiment, the carrier adapter 6 may be designed
much smaller than a possible passenger device 2. The
mechanically load-bearing connection between the carrier
adapter 6 and a passenger device 2 (not shown here), for
example, a smartphone, can be accomplished by means of an
adhesive. The adhesive may first be provided as an adhesive
strip on the rear side of the carrier adapter 6 and glued to the
rear side of a passenger device 2 as needed atfter pulling ofl
a protective film.

FIG. 7 shows an embodiment of a fastening system 1 with
a passenger device 2 which can be connected to the carrier
adapter 6 provided for a certain model of the passenger
device 2 1n the stamping of a shell 17. The carrier adapter 6
can be connected, together with the passenger device 2, to
the connecting apparatus 5 of the holding apparatus 4 (not
shown here) by means of the connecting device 7. The
connection may initially be accomplished by suspending the
suitably shaped connecting device 7 in the connecting
apparatus 5. A locking device to prevent unintentional
release of the mechanical connection may also be provided
but 1s not shown in this embodiment. In addition, FIG. 7
shows a protrusion 9 at one end of the connecting apparatus
5. This protrusion may be circumierential in the form of a
round plate, as in this embodiment.

Removal of the passenger device 2 for hand-guided use or
stowage 1n the baggage 1s preferably accomplished by
releasing the mechanical connection between the connecting
apparatus 5 and the connecting device 7, so that the con-
nection between the carrier adapter 6 and the passenger
device 2 1s preferably maintained. The carrier adapter 6 can
function as a protective sleeve for the passenger device 2 1n
this period of time.

FIG. 8 shows the fasteming system 1 described 1n FIG. 7
on the backrest of an airplane seat 3. The passenger device
2 1s connected to the carrier adapter 6 which 1s 1n turn
connected mechanically to the connecting apparatus 5 which
1s 1n the use position. The holding apparatus 4 1s integrated
into the backrest of the airplane seat 3. The carrier adapter
6 1s tilted slhightly together with the passenger device 2 so
that a good angle of observation of the passenger device 2
can be obtained for the passenger. In addition, a cable 19
establishes a power connection and/or a data link to a socket
20, which 1s arranged in the holding apparatus 4 in this
embodiment. In addition to the fastening system 1, FIG. 8
shows a permanently installed display screen 21 of an
on-board entertainment system.

FIG. 9 shows the backrest of an airplane seat 3 with a
holding apparatus 4, wherein there 1s no connection to a
passenger device 2 and the park position of the connecting
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apparatus 5 known from FIG. 2 1s established. Such a park
position may be assumed, for example, when the airplane 1s
in a critical flight phase so that there 1s no additional risk of
injury due to the holding apparatus 4 1n the event of an
accident. In addition, the park position can be utilized 11 the
passenger does not carry a passenger device 2 with him or
at least would not like to use 1t temporarily. The holding
apparatus 4 from the embodiment shown 1n FIG. 9 also has
a display 22 and operating elements 23 which can be used
for various entries by the passenger into on-board systems or
for output of mnformation to the passenger.

In addition, the holding apparatus 4 may have a reader
which 1s equipped for wireless communication or wireless
readout of RFID tags or RFID transponders and/or passive
and/or active transponders for a near field communication
(NFC).

FIG. 10 shows a carrier adapter 6, which has a connecting
clement 15, namely a clip in this case, which can be released
by means of a pushbutton 24. The carnier adapter 6 may be
tastened to or securely clipped on various connecting points
25 of a housing shell 16 according to the diflerent possible
fastening positions of the carrier adapter 6 on the housing
shell 16. The housing shell 16 serves to receive and fasten
a passenger device 2, wherein the passenger device 1n this
embodiment 1s preferably a tablet computer. The various
connecting points permit individual positioning of the pas-
senger device using the fastening system 1.

The housing shell 16 and the shell 17 of a carrier adapter
6 may be shaped 1n a comparable way, but an indirect
mechanical connection between a passenger device 2 and
the carrier adapter 6 1s established by means of the housing
shell 16. The housing shell may therefore be a mediating
part.

FIG. 11 shows two possible arrangements for a passenger
device 2 of the tablet PC type that can be achieved by means
of the connecting element 15 on the carrier adapter 6 and the
housing shell 16.

FIG. 12 shows two tilt positions between a holding
apparatus 4 and a carrier adapter 6 with passenger device 2,
wherein the passenger device 2 1s shown with dotted lines 1n
a tilted position. The tilted position can be locked in place
with a ball catch in several tilt positions, for example. The
lockable tilt positions may be provided, for example, at 0°
and/or 20°, as 1n this advantageous embodiment. It may be
advantageous to make an adjustment to the adjustability of
the backrest of an airplane seat 3.

An alternative installation site for the holding apparatus 4
1s shown 1n FIG. 13, where the holding apparatus 4 1is
arranged on an armrest 25 of an airplane seat 3. This 1s
advantageous 1if an installation of the holding apparatus on
a backrest of a front seat 1s 1impossible or 1s not appropniate,
for example, because of the distance.

In this embodiment, the holding apparatus 4 1s arranged
on a holding arm 11 which establishes the connection to the
airplane seat 3. The holding arm 11 i1s advantageously
foldable, so that 1t can be moved into various positions.
These positions may differ 1n their usability and safety in the
event of an accident. The holding arm 11 can be extracted
out of the airplane seat 3 and/or extended. In a possible
embodiment, the holding arm 11 may have at least one
rotatable part. Furthermore, the position or arrangement of
the holding arm 11 or of the holding apparatus 4 can be
selected 1n advantageous embodiments 1n such a way that,
when there 1s a change 1n the backrest position of the front
seat, no contact can occur between the front seat and the
holding arm 11, the holding apparatus 4, the carrier adapter
6 and/or the passenger device 2.
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In a possible embodiment, FIG. 14 shows a foldable
holding arm 11, wherein the holding apparatus 4 1s rotated
laterally by 90° in this embodiment. The holding apparatus
4 can be locked 1n this rotated position. Due to the rotation
of the holding apparatus 4, which may also be implemented
by the folding arm 11 i1n an alternative embodiment, an
arrangement of larger passenger devices 2 on the holding
apparatus 4 can be made possible. This 1s advantageous 1n
particular when the airplane seat 3 1s a seat by a wall 30, for
example, a curved cabin wall.

FIG. 15 shows another possible use of the connecting
apparatus 5, wherein a passenger device 2 1s held by means
of a bag 26 with a corresponding loop. In this possible use,
the passenger device 2 can be used by the passenger only to
a limited extent due to the bag 26, but 1t can be charged by
means ol the cable 19, for example, and/or used for listening
to music. In addition, 1t can be stored near the passenger
within reach, independently of a table.

FIG. 16 shows a releasable locking device arranged on the
connecting device 7, permitting a releasable mechanical
connection between the connecting device 7 and a connect-
ing apparatus 3. The locking may be accomplished, for
example, with a displaceable blocking element 28. Such a
blocking element 28 can be moved by means of a pushbutton
27 (see FI1G. 19), for example. In the embodiment shown 1n
FIG. 16, the blocking element 28 of the locking device can
be released only by using an extraction tool 8, so that mainly
only the service personnel of the airline company that have
this tool at their disposal can release the connection between
the connecting device 7 and the connecting apparatus 5. In
this embodiment, the connection typically cannot be
released by the passenger.

In alternative embodiments, the locking device can be
released 1n an electronically controlled manner, for example,
by a corresponding servo-mechanical control. A correspond-
ing control signal can be sent centrally 1n the airplane over
a corresponding data network or by identification of a
certain RFID 1dentifier on the holding apparatus 4 by means
of the reader. Again in these embodiments, the releasing
operation of the mechanical connection can preferably be
triggered only by the service personnel using a suitable
transponder so that in the event of possible 1ssuance of
clectronic devices 1n the cabin by the airline company, these
devices cannot be removed from their mstallation site with-
out hindrance.

In another possible embodiment, the connecting apparatus
5 can be locked electronically 1n the park position in the
holding apparatus 4, so that a locking and/or unlocking
controlled centrally in the airplane can take place. In this
way, use ol the fasteming system 1 can be prevented for the
passengers until reaching a safe flying altitude after takeoft,
so that suppression of use in this critical phase of flight
would be easy to implement. In another possible embodi-
ment, there may be a clear message when, of all the holding
apparatuses 4 installed 1n the airplane, the connecting appa-
ratuses 5 are 1n a park position.

FIG. 17 shows another embodiment of a locking device,
wherein the locking apparatus has a spring-mounted ball 31
on the connecting apparatus 5 and has a corresponding
depression 32 on the respective connecting device 7 of a
carrier adapter 6. When connected, the ball 31 and the
depression 32 engage with one another in a form-fitting
manner, so that the connection between the connecting
device 7 and the connecting apparatus 3 cannot be released
unintentionally, for example, during turbulence during a
flight or when rotating the carrier adapter 6.
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Such a locking device may be, for example, a ball bearing
locking mechanism, 1.e., for example, a spring-mounted
and/or rotatably mounted ball, or a mechanical locking
mechanism, having a spring-mounted locking part in par-
ticular. One part of the locking device, for example, the
spring-mounted and/or rotatable ball may be arranged in the
connecting apparatus. A corresponding part of the locking
device may be provided as a counterpart, for example, 1n the
form of a depression, 1n which the connecting device of the
carrier adapter 1s provided.

FIG. 18 shows an advantageous locking device having a
clip mechanmism, which causes a releasable connection
between the connecting apparatus 5 and the connecting
device 7. The connecting device 7 of the carrier adapter 6
has a catch 33 or a spring clamp or a clip. In this embodi-
ment, the connecting apparatus 5 has a corresponding
depression 32 with a corresponding shape for engagement.
In an alternative embodiment, the catch 33 may also be
assigned to the connecting apparatus 5, and the depression
32 may be assigned to the connecting device 7.

FI1G. 19 shows a carrier adapter 6 with a passenger device
2 held 1n it. The carrier adapter 6 and the passenger device
2 are shown 1n this diagram 1n a view from the rear. In this
embodiment, the carrier adapter 6 1s provided for being
tastened to a locking lever 13 of a folding table 14 on the
rear side of an airplane seat 3. The airplane seat 3 1s not
shown 1n this embodiment.

In addition, FIG. 20 shows a carrier adapter, which has an
clastic ring made of silicone, for example. The passenger
device 2 can be inserted into the elastic ring, wherein the
passenger device can be secured due to the elastic property
of the elastic ring and/or 1t has tension means in the elastic
ring, so that the passenger device can be clamped securely
in the elastic ring. In a possible embodiment, the carrier
adapter 6 may have a built-in plug-in location 29, which 1s
equipped to establish a plug connection to a connecting port
ol a passenger device 2 on receiving a passenger device 2 by
the carrier adapter 6.

The 1nvention claimed 1s:
1. A fastening system for passenger devices 1n an airplane,
comprising:
a holding apparatus,
wherein the holding apparatus 1s configured to be
mounted in or on an airplane seat, and
wherein the holding apparatus comprises:
a connecting apparatus,
wherein the connecting apparatus 1s displaceable
between a park position and a use position;
a portable carrier adapter,
wherein the portable carrier adapter has a connecting
device,
wherein when the connecting apparatus i1s in the use
position, the connecting apparatus and the connect-
ing device are releasably connectable to one another
in a mechamcally load-bearing manner,
wherein when the connecting apparatus 1s 1n the park
position, the connecting apparatus and the connect-
ing device are not connectable,
wherein the portable carrier adapter 1s equipped to be
connected to a passenger device in a mechanically
load-bearing manner; and
an NFC reader; and
a releasable locking device,
wherein the releasable locking device releasably locks
the connecting apparatus and the connecting device
together.
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2. The fastening system according to claim 1,

wherein when the holding apparatus 1s mounted 1n or on
the airplane seat and the connecting apparatus 1s 1n the
park position, the connecting apparatus 1s recessed 1n
the airplane seat.

3. The fastening system according to claim 1,

wherein the carrier adapter 1s:

(1) rotatable with respect to the holding apparatus about a
first axis,

(1) tiltable about a second axis, or

(111) rotatable with respect to the holding apparatus about
the first axis and tiltable about the second axis,

when the connecting apparatus and the connecting device
are connected to one another in the mechanically
load-bearing manner in the use position.

4. The fastening system according to claim 1,

wherein the releasable locking device locks the connect-
ing apparatus and the connecting device together via a
mechanical connection between the connecting device
and the connecting apparatus, and

wherein the releasable locking device releases exclusively
by an extraction tool.

5. The fastening system according to claim 1,
wherein the holding apparatus further comprises:
an RFID reader.
6. The fastening system according to claim 1,
wherein the holding apparatus 1s configured to be
arranged on an armrest of the airplane seat,
wherein the fastening system comprises a holding arm,
and
wherein the holding arm 1s connected at one end to the
airplane seat and on whose other end the holding
apparatus 1s mounted.
7. The fastening system according to claim 1,
wherein the releasable locking device locks the connect-
ing apparatus and the connecting device together via a
mechanical connection between the connecting device
and the connecting apparatus, and
wherein the releasable locking device releases in an
clectronically controlled manner.
8. The fastening system according to claim 7,
wherein the holding apparatus further comprises
an RFID reader, and
wherein the mechanical connection between the connect-
ing device and the connecting apparatus releases 1 an
clectronically controlled manner by way of:
(1) the RFID reader,
(11) the NFC reader, or
(111) the RFID reader and the NFC reader.
9. A holding apparatus for a passenger device i an
airplane,
wherein the holding apparatus 1s configured to be
mounted 1n or on an airplane seat, and
wherein the holding apparatus comprises:
a connecting apparatus,
wherein the connecting apparatus 1s displaceable
between a park position and a use position,
wherein when the connecting apparatus 1s in the use
position, the connecting apparatus 1s configured to
releasably connect to a connecting device of a por-
table carrier adapter such that the connecting appa-
ratus and the connecting device releasably connect to
one another 1n a mechanically load-bearing manner,
wherein when the connecting apparatus 1s in the park
position, the connecting apparatus and the connect-
ing device are not connectable, and
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wherein the portable carrier adapter 1s equipped to be
connected to the passenger device 1n a load-bearing

manner;

an NFC reader; and

a releasable locking device,

wherein the releasable locking device releasably locks
the connecting apparatus and the connecting device
together.

10. The holding apparatus according to claim 9,

wherein when the connecting apparatus 1s in the park
position, the connecting apparatus 1s recessed.

11. The holding apparatus according to claim 9,

wherein the connecting apparatus has a protrusion on one
end.

12. The holding apparatus according to claim 9,

wherein the holding apparatus 1s configured to be
arranged on an armrest of the airplane seat.

13. The holding apparatus according to claim 9,

wherein the holding apparatus 1s configured to be
arranged on a rear side of an airplane seat.

14. A portable carrier adapter for a passenger device in an

airplane, comprising:

a connecting device,

wherein the portable carrier adapter 1s equipped to be
connected to a passenger device 1n a mechanically
load-bearing manner,

wherein the connecting device 1s configured to releasably
connect to a connecting apparatus of a holding appa-
ratus such that the connecting device and the connect-
ing apparatus releasably connect to one another in a
mechanically load-bearing manner, when the connect-
Ing apparatus 1s 1n a use position,
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wherein the holding apparatus 1s equipped for connection
in or on an airplane seat, and

wherein the holding device comprises an NFC reader,

wherein the connecting apparatus 1s displaceable between

a park position and the use position,

wherein when the connecting apparatus 1s 1n the park
position, the connecting apparatus and the connecting
device are not connectable; and

wherein the holding device comprises a releasable locking
device,

wherein the releasable locking device releasably locks the
connecting apparatus and the connecting device
together.

15. The portable carrier adapter according to claim 14,

further comprising:

an adhesive,
wherein the adhesive 1s configured to connect to one side

of a mobile passenger device.
16. The portable carnier adapter according to claim 14,

further comprising;:

a connecting element,

wherein the connecting element 1s configured to connect
to a housing shell for a mobile passenger device.

17. The portable carrier adapter according to claim 14,

further comprising:

a shell,

wherein the shell 1s configured to accommodate a mobile
passenger device in the shell.

18. The portable carrier adapter according to claim 14,

wherein the portable carrier adapter comprises a roll-up
area for at least one cable.
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